1
H-NMR spectra of prepared monomers were recorded using an Avance Bruker DPX 400 (400 MHz) in the solvent of CDCl 3 . Solid-state 1 H- 13 C CP/MAS NMR were collected on Bruker SB Avance III 500 MHz spectrometer. Low temperature N 2 adsorption-desorption measurements were coducted via Micromeritics ASAP 2020 surface area and porosimetry analyser at the temperature of 77 K. Pore size distributions curves were obtained from the adsorption isotherms by the non-local density functional theory. Total pore volumes were calculated from the uptake at a relative pressure of 0.995. Before test, all porous polymer samples were degassed overnight under high vacuum at the temperature of 150 o C to remove the solvent or the water absored in the porous skeleton. Thermal gravimetric analysis (TGA) were recorded using NETZSCH STA 449C analyzer from 30 o C to 1000 o C at a heating rate of 
Section 2. Synthetic Procedures Materials
Unless specially noted, all chemicals, i. e., the reaction monomers, 
Synthesis of Hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene

S5
Scheme S1. Route for the synthesis of hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene.
To a three-necked round-bottom flask, appropriate amounts of KOH (8.1 g, 0.144 mol) and 4-hydroxybenzaldehyde (10.5 g, 0.086 mol) were added. Then the mixture was stirred at room temperature.
Hexachlorocyclic triphosphazene (HCCP, 5 g, 0.014 mol) was dissolved in THF (100 mL), and the solution was added dropwise to the above reaction system over 40 min. Then the system was heated to 65 o C and stirred for 24 h. After that the mixture was filtered. The crude solid product was washed with ethanol and n-hexane. Finally, the products were dried in a vacuum oven for 10h at 50 o C obtaining white powders. 
Synthesis of metal-chelating CMP S1,S2
Metal-chelating CMP was prepared through a one-step polymerization of multiple aldehyde contained monomers with freshly distilled pyrrole in the presence of metal chloride. To obtain the optimum polymerization S8 conditions, various parameters, including the solvent types (acetic acid, propionic acid or the mixed solvent of acid and nitrobenzene) and reaction temperature were finely tuned. And only in the mixed solvent of propionic acid and nitrobenzene (volume ratio = 3 : 2) at the temperature of 140 o C, CP-CMP achieves the highest yield and specific surface area.
Synthesis of CP-CMP-Fe
Scheme S5. Route for the synthesis of metal-chealting CP-CMP.
CP-CMP-Fe was prepared accodring to the reported procedures.
[S1]
Initially, freshly distilled pyrrole (0.48 mL, 6.96 mmol) and
Hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene (1.0 g, 1.16 mmol)
were added were mixed, following by the injection of propanoic acid (55 mL) and nitrobenzeneand (36 mL 
Synthesis of CP-CMP-Co
Freshly distilled pyrrole (0.48 mL, 6.96 mmol),
were mixed to a 250 mL round-bottom flask containing 55 mL propanoic acid and 36 mL nitrobenzene. Then, Co(NO 3 ) 2 ·6H 2 O (0.4 g, 1.39 mmol) was added into the above mixture. The mixture was heated to reflux under N 2 atmosphere for 2 days. A black powder was obtained during the meantime. Then the solid was washed with ethanol and tetrahydrofuran.
Finally, the obtained product washed by Soxhlet extraction for 24 h with dichloromethane and methanol, respectively, then dried in a vacuum oven overnight at 120 o C (Yield: 1.18 g, 83%).
Synthesis of CP-CMP-Ni
In a 250 mL round-bottom flask, freshly distilled pyrrole (0.48 mL, 6.96 mmol), nitrobenzeneand (36 mL) and Hexa-(4-aldehyde-phenoxy)-S10 cyclotriphosphazene (1.0 g, 1.16 mmol), 55 mL of propanoic acid were mixed homogeneously. Then, NiCl 2 (0.18 g, 1.39 mmol) was added into the above mixture. The mixture was refluxed under N 2 atmosphere at 140°C for 2 days. A black powder was obtained and washed with ethanol and tetrahydrofuran. Finally, the obtained product was rigorously washed by Soxhlet extraction for 24 h with dichloromethane and methanol, respectively and then dried in a vacuum oven at 120 o C overnight. (Yield:
1.24 g, 86%). 
Synthesis of TB-CMP
Preparation of CP-CMP-X and TB-CMP-900 Samples
For the abundance and low cost of iron, we mainly investigate the Figure S1 . The 1 H-NMR spectrum of the hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene. S15 Figure S2 . The 1 H-NMR spectrum of the 1,3,5-triformylbenzene. S26 Figure S26 . The 13 C-NMR spectrum of the hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene. Figure S27 . The mass spectrum of the hexa-(4-aldehyde-phenoxy)-cyclotriphosphazene. 
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